Gerhard's research interests and accomplishments cover a broad range of invertebrates but has mainly focused on metazoan evolution, origin and phylogeny of arthropods, developmental biology of arthropods, the phylogenetic and evolutionary implications of developmental patterns (cell lineage, gene expression, morphogenesis), cladistic analyses using morphological and molecular data, the evolution and phylogeny of decapod crustaceans, and the biology and origins of freshwater crayfish.
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Emerging out the classical German mould into which he was born, Scholtz was always destined to become a carci-nologist: his Diplom-Thesis, supervised by Prof. Wolfgang Dohle, dealt with the embryology of the mysid Neomysis integer and was his first published work (1984) , while his Doctoral research topic, supervised by Dr. Harold Witte, dealt with the fate of embryonic cell lineages during development of the amphipod Gammarus pulex. Embryological research has continued to be a productive area for him along with his immediate colleagues and students, generating many new ideas about the evolutionary relationships of Crustacea based on studies of freshwater crayfish (Astacidae), other Malacostraca, and Phyllopoda. His central aim has always been to use a diverse range of different tools to identify monophyletic groups and use cladistic principles to interpret their origin and relationships. In this respect, he has pursued a different path from those who preferred to gather as many characters (mostly molecular) as they possibly could and then let PAUP, or some other protocol, provide an answer as to how the dice fell on the table.
Gerhard has used innovative tools such as monoclonal antibodies against the segment polarity gene engrailed to establish the ground plan of Malacostraca. Areas of expression of this engrailed gene appear as transverse stripes at the posterior margin of embryonic segments and so can be used to elucidate underlying patterns that become obscured in the adult by the loss of segmental structures. The homeobox-gene Distal-less (Dll) has also proved invaluable for investigating the development of different kinds of limbs, especially those contrasted as either biramous of uniramous. Both of these tools, coupled with careful tracing of embryonic cell lineages using 4-dimensional multi-level serial photography to elucidate patterns of cell movements during development, demonstrate the correlation between gene expression domains and morphogenesis.
Besides embryological studies, Prof. Scholtz has made inroads using morphological characters into the problem of the phylogeny of reptant Decapoda. His now classic 1995 paper with Stefan Richter altered our views on reptant relationships by using new morphological features and strictly cladistic arguments that showed these decapods formed a monophyletic group. Within Reptantia they identified apomorphic characters, concluding that "Palinura," "Astacura," and "Anomura" were paraphyletic groups, and that Polychelida is the sister group to all other reptants. They advanced the revolutionary hypothesis that Astacida and Homarida are not closely related; the former are part of a monophyletic taxon Fractosternalia, which includes the thalassinidans, Anomola, and Brachyura; Anomola and Brachyura are sister groups. Scholtz and Richter also teamed up to venture into the minefield of the origin of Lithodidae (king crabs) with an argument in favour of their hermit crab ancestry. Along with some of his students he also has contributed to a better understanding of the foregut of Decapoda and the contribution of these characters to decapod evolution. This meticulous attention to detail is exhibited in other projects under his supervision or in collaboration such aas the structure and evolution of peracarid circulatory systems, the evolution of decapod brains, the origin of biramous limbs, the cleavage pattern of malacostracans, or the cell-lineage of neuroblasts and their progeny. Gerhard also has ventured into another minefield, the status of Podotremata within Brachyura. Other groups to which Gerhard and students have made important contributions include Coelenterata, Tardigrada, Chelicerata (Merostomata and Scorpiones), Trilobita, Cirripedia, and Pycnogonida.
In 2003, Gerhard reported the first parthenogenetic decapod, a cambarid crayfish (Marmorkrebs) found in the aquarium trade. It was subsequently shown that these animals originated in Florida, and molecular evidence revealed that they were in fact a form of Procambarus fallax that has established itself in several European countries as well as Madagascar, thus uncovering a harmless pet primed to become a devastating invasive species.
His 2010 paper on deconstructing morphology champions a comparative approach to the science of form, which includes developmental patterns of animal structure in an evolutionary framework that allows for homology assessment and phylogenetic reconstructions that can explain change. A key concept that he employs is that structures inherited from ancestors are not caused by current evolutionary adaptation, but by continuity of transmission of genetic information, hence they were shaped by past events and structural necessities. The transmission of form is an "evolutionary habit" that only reflects historical contingency, and the complex relationship of form and function explains why animals are mosaics of both ancient and novel features, i.e., it is not the surviual of the fittest, but rather the fit enough. Shared morphological features reflect shared history. Major reviews of crustacean homologies, head evolution, tagmata and body segments, including contributions to the Treatise on Zoology -Crustacea, will influence carcinology for many years to come. These ideas will enable reconciliation of developmental, morphological, and fossil evidence. He has contributed to a revision of the terminology used to describe the architecture of invertebrate nervous systems that will lead to more robust hypotheses about homology.
Funding for his research has come from the DFG (German Research Council) including participation in the priority programs "Evolution of Developmental Mechanisms" (1998 -2006 ) and "Deep Metazoan Phylogeny" (2005 ; and a grant from the European Union (Marie Curie Early stage training): "MOLMORPH" (2005) (2006) (2007) (2008) (2009) (2010) .
Prof. Scholtz has been awarded visiting fellowships at the University of New South Wales (1990 Wales ( , 1993 Gerhard Scholtz has made his mark on carcinology and evolution of the invertebrates because he is a very analytical and deep thinker about the science of Zoology, and he has no peers when it comes to knowledge about the classical studies in this area. He is unique in having combined this knowledge with modern techniques to take carcinology to a new level. His record is impressive but maybe the best is yet to come! We recognize recognize his achievements in presenting him with The Crustacean Society Excellence in Research Award.
COMMENTS BY GERHARD SCHOLTZ ACCEPTING THE AWARD
It is difficult to describe the feelings I had when I received the award from The Crustacean Society on the occasion of the 2 nd International Congress of Invertebrate Morphology at the Harvard University. I can definitely say they were sort of mixed in many ways: I was happy, I was touched, and I felt myself very much honored but also insecure about what all this means. Listening to the laudation written by Colin McLay and Fred Schram and so eloquently presented by the TCS officer Chris Boyko I was wondering, "Are they really talking about me?" TCSERA is the award for a person working on crustacean biology; it is the "Oscar" for a carcinologist. Hence, I am more than grateful to The Crustacean Society for this recognition of my contribution to carcinology.
It is obvious that every award like this is the fruit of many people who influenced, helped and supported me over the years. All of them have to be thanked wholeheartedly.
First of all, there are my wife and my two children. In addition to their general support by sharing their life with a scientist, I have to say that without them I would not have collected so many specimens for my research. I remember that at the occasion of a collecting trip to Friday Harbor some years ago my then 10 year old daughter wrote in her diary: "Clouds of Nebalia!" after we had eventually detected a good spot for catching these beautiful little critters.
I am indebted to my mentors and teachers to whom I owe so much. I have to mention Prof. Wolfgang Dohle, Freie Universität Berlin, who initiated my crustacean research and who taught me a meticulous view of nature and a critical perspective on theoretical concepts. The supervisor of my doctoral in work in Bremen, Prof. Harold Witte, a specialist on Acari, who passed away much too early, is thanked for his relaxed style of supervision and the numerous discussions about evolutionary ecology. From these people I adopted standards that I hopefully passed to the next generations of scientists.
My students and assistants deserve special thanks. Without their curiosity, brightness, and technical skills all this would not have been possible. Working with young people is one of the benefits of a university career. It is always refreshing and the constant questioning of your positions and views is keeping you mentally mobile. It is not possible to list the names of all students, simply because there were/are too many. However, to get an overview of their contribution you just have to look at the publication list.
Something similar is true for all the colleagues I had the joy and honor to publish with over the years. This international collaboration is challenging, but at the same time it is one of the major fun aspects of our work as carcinologists.
Last but not least I have to thank the animals, the crustaceans with their great diversity of ontogenies, structures, forms, and behaviors. When I was student I suddenly felt that I want to do something serious with crustaceans and indeed some years later I started my scientific career with research on the embryology of a mysid. Since that time crustaceans fascinate me. Although I committed some adultery with studies on other arthropods or even non-arthropod metazoans, I must say that crustaceans were always at the heart of my scientific interest.
However, in more than one way the subject of my studies has disappeared. First, there is growing evidence that Crustacea do not exist; it is a paraphyletic group with respect to Hexapoda. Strictly speaking, one would have to abandon the term "Crustacea" just like "Reptilia," "Pisces," "Apterygota" or "Natantia." However, I do not mind, I just say welcome to hexapods and to entomologists. Second, and this really worries me, I notice the quick disappearance of organismic biology from the universities all over the world. We are currently facing a dramatic loss of zoological expertise. It is getting increasingly difficult for people who are fond of animals like crustaceans and who have the talent to analytically look at structures and forms rather than homogenates to get the chance to pursue this interest and to make their living as a scientist. Most of biology has been taken over by biomedical research, which is now called "life sciences" and the latter field is constantly growing. All the money goes into this biomedical research and any clever student is best advised to enter this field. There is nothing wrong with biomedical research, but modern "life sciences" should not replace "biology." Not all science has to be applied science. We need basic science -it is part of our culture. As Aristotle said, "All science starts with wondering that things are the way they are." If we lose our curiosity and our sense of wonder about living things we lose a very important aspect of human life. It is perfectly justified to be fascinated by the beauty of amphipod early cleavage patterns, by the complex structure of a decapod brain, by the overwhelming diversity of crustacean forms, or by the question as to whether remipedes are the sister group to cephalocarids or to hexapods. It is also justified for a society to put money into research like this and to attract and educate young people with the skills and the fascination to address these kinds of questions. All these aspects are parts of the huge puzzle about the position of humans in the world, just like research on black holes, on the origin of different languages, or on the transformation of gothic cathedrals over time. It's the culture, stupid! Before I become too pompous, I have to paraphrase Germany's most prominent comedian Loriot, who died recently. He was talking about pug dogs, but I think the following version is much more reasonable: "Life without crustaceans is possible, yet pointless!"
